Objective: The purpose of this study is to establish a new reference range for fetal interventricular septal thickness in uncomplicated pregnancy at 28-37 weeks of gestation. Materials and Methodology: This was a prospective cross sectional study involving 300 singleton pregnancies between 28-37 weeks of gestation without any known risk factors of adverse pregnancy outcome who were referred for routine obstetric examination. The protocol included the prenatal 2-dimensional M-mode echocardiographic measurements of fetal IVST and data were used to construct the normograms and percentile fitted curves for different gestational age. The relationship between the IVSD and IVSS and gestational age were determined. Results: A total of 300 measurements were obtained. The normal values of the IVSD and IVSS according to gestational age were presented as 5 th , 50 th and 95 th percentile ranks. The correlation coefficients (r) between the IVSD and IVSS and gestational age were 0.19 and 0.14, respectively. The weak correlation may be probably due to small sample size. The IVSD and IVSS were not statistically different with advancing gestation. The 95 th percentile of the IVSD was 4.57 millimeters (mm) (range =4.12 to 4.62 mm) and IVSS was 6.67 mm (range = 5.81 to 6.77 mm). Conclusion: The normal values of fetal IVSD and IVSS in a Nepalese population from 28 to 37 weeks' gestation were established. This could be used as a baseline data in detecting the asymmetrical septal hypertrophy during fetal life.
Introduction
Congenital heart disease (CHD) occurs in approximately 0.8% of all live-born humans. 1 of cardiac structural lesions have been associated with MDM, ranging from small septal defects to duct-dependent heart disease. [3] [4] [5] [6] As a separate concern, there is an increased risk for the development of hypertrophic cardiomyopathy in the third trimester in this population.
In particular, cardiomyopathy, characterized by a thick interventricular septum, is often seen in offspring's of women with insulindependent diabetes. 7, 8 Characteristically, the interventricular septa in these infants are disproportionately thickened for gestational age and are disproportionately large in relation to the left ventricular posterior wall dimension. 9 These changes were seen in association with impaired fetal diastolic function and it might be one of the leading causes of perinatal morbidity and mortality in pregnancies complicated by type 1 diabetes. 8, 9 Prenatal detection of the asymmetrical septal hypertrophy in the third trimester might have clinical relevance as persistent pulmonary hypertension of the newborn and idiopathic respiratory distress syndrome have been reported in infants of diabetic mothers with this condition. To date, however, only a little information is available on the knowledge about fetal cardiovascular dimensions to permit developmental methods of quantification that can help to describe these changes. There are several normal reference ranges of fetal IVST currently in use. However, no such reference ranges are published for the Nepalese population.
The purpose of prenatal cardiac screening is to identify those patients with defects that may require further evaluation and treatment, and to provide appropriate counseling to the family in a timely manner. ECHO, therefore, has become a fundamental tool for intrauterine cardiologic diagnosis. 10 The immediate implication is that many heart diseases and arrhythmias might be treated intrauterus and, in severe cases needing immediate post-partum emergency clinicalsurgical management, early diagnosis allows anticipated planning.
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These data could provide the threshold values, serving as a means for prenatal evaluation in fetuses of diabetic pregnancies in detecting the asymmetrical septal hypertrophy during fetal life.
Materials and Methodology
This was a prospective cross sectional study involving 300 singleton pregnancies between 28 and 37 weeks of gestation without any known risk factors of adverse pregnancy outcome who were referred for routine obstetric examination. The protocol included the M-mode echocardiographic measurements of interventricular septal thickness during systole and diastole of cardiac cycle at four chamber view of heart and data were used to establish the normograms and percentile fitted curves of IVST for different gestational age. interventricular septum just below the atrioventricular valves at the level of the 4-chamber view according to the standards recommended by the American Society of Echocardiography. A biventricular activity tracing was used to measure the IVST with electronic calipers. The IVST was measured during fetal apnea. It was taken on the distance between the outer edges of each margin and was measured in millimeter (mm). The present study was performed in the usual manner, usually brief, normally lasting about or less than 15 minutes with careful attention given to gain a setting adjusted to produce the best possible image.
Statistical analysis
The statistical analysis was carried out by using SPSS software package version 17.0 (SPSS Inc., Chicago, IL, USA). Obstetric characteristics are presented as mean + standard deviation. The IVSD and IVSS obtained from the fetuses were plotted against gestational age and the correlation coefficients were determined by using Pearson's correlation. The normal values of the IVSD and IVSS were presented as 5th, 50th and 95th percentile ranks. P-value < 0.05 was considered statistically significant. Normograms and percentile fitted curves were obtained.
It was found that the standard deviation of fetal IVST was approximately 1.23 mm for IVSD and 1.61 mm for IVSS.
Observations and Results
The median for higher gestational ages were significantly higher than lower ones both for IVSS (chi square =28.22, p= 0.001) and IVSD (chi square = 35.56, p<0.001). The median for IVSS was 4.1 and for IVSD were 2.9.
The IVSD and IVSS were not statistically different with advancing gestation from 28 to 37 weeks gestation (p < 0.05). The 95th 
Discussion
Detailed fetal anatomic surveys in the early second trimester are common practice and typically include examination of both fourchamber and outflow tract views of the fetal heart. In present study, cross-sectional observations were obtained in 300 uncomplicated singleton pregnancies between 28 to 37 weeks of gestational age. Reference ranges for interventricular septal thickness of fetal heart was established based on these observations. Ultrasound imaging of the normal fetal heart was initially described in 1972 by Winsberg. 12 It was nearly a decade later when others began to document normal growth parameters of the fetal heart [13] [14] [15] [16] and the prenatal diagnosis of the cardiac pathology.
Cooper et al. 17 had documented that for the population of infants found to have asymmetrical septal hypertrophy at birth, the thickened interventricular septum was usually demonstrated at 31 to 34 weeks gestation. At this point in gestation, the fetuses showed a significant increase in the Interventricular Septal thickness (IVST) compared to those who were not proved to have asymmetrical septal hypertrophy at birth. 18 Gandhi et al. 19 reported that the IVST was greater in the fetuses of insulin-requiring diabetic mothers than the normal fetuses of non-diabetic mothers between 32 to 36 weeks gestation. According to gestational age group studies among the normal fetuses and the fetuses of diabetic mothers, it was shown that the IVST were significantly greater in the group of 32 to 36 weeks' gestation than those in the group of 20 to 24 and 28 to 31 weeks gestation.
Previous studies have reported that the fetal IVST during both diastole and systole increased significantly in a linear fashion with advancing gestation from 18 weeks to term. [20] [21] [22] [23] Tan et al. 21 showed that the 95 th percentile of the IVSD among 100 normal fetuses from 32 to 35 weeks gestation was approximately 4 mm, whereas Veille et al. 22 reported that these values of the IVSD and IVSS were approximately 3.0 mm and 4.5 mm, respectively. Zielinsky 10 found that the asymmetrical septal hypertrophy among the fetuses of diabetic mothers had the mean IVST of 7.12 + 1.6 mm at the mean gestational age of 32 weeks.
In the present study, there was little or no relationship between the fetal IVST and gestational age. The values of fetal IVST were not significantly different with advancing gestation from 28 to 37 weeks. The 95th percentile of the IVSD and IVSS were 4.57 mm and 6.67 mm, respectively. These findings were not similar to the previous studies [20] [21] [22] [23] which reported that the mean septal size during both diastole and systole were increased significantly in a linear fashion with advancing gestation from 18 weeks to term.
Muller et al. 24 reviewed routine fetal echocardiographic screening in all high-risk patients (including those with MDM) with normal obstetric four-chamber and outflow tract views. Only two cases of major CHD were identified that had not been seen on prior obstetric scans, and no cases were found among patients with isolated preexisting diabetes mellitus.
Odibo et al. 25 specifically addressed the costeffectiveness of screening all pregnant diabetic women and suggested that selective screening of diabetic mothers with abnormal obstetric anatomical surveys is more costeffective than is universal screening of all diabetic mothers. 26 The result obtained in the present study, showing poor correlation does matches with the similar study conducted on a Thai population on 32-35 weeks of gestational age.
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Conclusion
A total of 300 uncomplicated singleton pregnancies between 28 and 37 weeks of gestation were included in this cross sectional study. Reference ranges for Interventricular septal thickness of fetal heart were established.
Minimal linear increment in the IVST with advancing gestational age was obtained. The present study could be used as a baseline data for evaluation of the fetus at risk for hypertrophic cardiomyopathy, especially in the light of recent epidemiologic data linking increased incidence of diabetes in the general population.
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